In the current article, the author uses microsimulations to analyze poverty and inequality through the accumulative impact on wages of sequential changes in the labor market unemployment rate (U), employment structure (S), wages by economic sector (W1), average labor income (W2), and employment structure by skill level (M). These effects are based on the parameters obtained from a computable general equilibrium (CGE) model, with parameters allowing for simulations from 2003 to 2015. The results show that a yearly increment in the real wages will reduce extreme poverty by half. The changes in the employment structure and wages by economic sector reduce poverty in this model because workers move from the agricultural sector to the service sector, implicitly allowing workers to move from sectors with lower wages to higher wages sectors. Nevertheless, an increase in wage inequality is related to changes in the employment structure by skill level as more skilled workers obtain better wages than unskilled employees.
Introduction
In January 2005, 19 Latin American countries led by a UNDP-ECLAC-WB 1 team started a project to assess impact that achievement of the millennium development goals (MDGs) would have on each country. The project uses a computable general equilibrium (CGE) model named MAMSMAquette for MDGs Simulation (Vos, Ganuza, Vinicio, Bonilla, & Lofgren, 2008) , which was complemented with microsimulations to assess the impact of achieving the MDG on income distribution and poverty. To our knowledge, this is the first CGE model that measures the impact of achieving MDGs for Mexico (Programa de las Naciones Unidas para el Desarrollo [PNUD], 2005 [PNUD], /2006 .
The CGE for MDGs, or MAMS, models five of the eight MDGs: poverty, universal primary education, child mortality, maternal mortality, environmental sustainability through potable water, and sanitation (see Tables 1 and 2 ). The aim of this CGE is to estimate the government budget necessary to achieve these MDGs as well as the best way of financing them (see Figure A1 in appendix). In the case of Mexico, it was found that, to achieve the MDGs, Mexico has to continue its macroeconomic stability, grow by 5% annually, and increase social expenditure by 61% from 2003 to 2015. This can be obtained by increasing fiscal revenue, which can only be attained by a fiscal reform as Mexico is not capable of generating that revenue with the current tax schedule.
One important reason for performing a microsimulation analysis of poverty and inequality is that, although the CGE model uses aggregate micro data to model the impacts of macroeconomic policy Poverty is the percentage of people with per capita income less than a dollar a day (PPP) and should be reduced by half by 2015, measured from 1990, but as México had achieved that goal by the CGE base year, the goal was redefined to be the half of 2003 measure.
The measure for education is the percentage of primary students aged 6 to 11 that efficiently complete primary school in the compulsory 6 years. Child mortality is measured as deaths of children below 5 years, for every 1,000 births. Maternal mortality is measured as the number of mother's deaths for every 100,000 births. decisions such as fiscal or monetary policy, the highly aggregated level of household structure makes it difficult to obtain measures of income distribution and poverty. Thus, it is necessary to implement microsimulation procedures using the CGE parameters.
In the current analysis, we apply a simple microsimulation methodology to model the performance of poverty and inequality from 2003 to 2015, using the behavior of the labor market modeled through the parameters obtained from the CGE. The decision to use a simple microsimulation methodology, instead of a micro behavioral one with cash transfers like Freije, Arce, and Bando, (2006) , is because we want to estimate the changes in poverty related to the CGE parameters that correspond to the macroeconomic results that help to achieve the MDGs.
The CGE parameters used for this purpose include percentage and growth rates of workers by skill levels, economic sector, wage level, and the unemployment rate of the economic sector. These parameters are applied to workers in the Income and Expenditure Household Survey (ENIGH-2002) 2 according to their skill level and economic sector. Every dynamic simulation in the CGE (see Step 2 in the Figure A1) gives us a new distribution of income due to the change in several parameters in the labor market. 3 These parameters are introduced into the microsimulations to calculate the new income distribution and poverty. It is important to keep in mind that the microsimulation assumes that the only source of change in income distribution and poverty is due to changes in the labor market coming from the CGE.
Brief Overview of Poverty in Mexico
Poverty in Mexico has decreased since 1989 (Székely, 2005) . Figure 1 shows the performance of the three official poverty lines in Mexico: the tendency has been polynomial but finally decreasing. In 2002, the Ministry of Social Development set up the Technical Committee to Measure Poverty (CTMP). This committee set three national poverty lines: (a) a food basket poverty line called ''Pobreza Alimentaria,'' which will be considered as the extreme national measure of poverty in Mexico, (b) an ability poverty line called ''Pobreza de Capacidades,'' which includes those people who are below the food basket poverty line plus the ones who have enough to eat, but who have no money left to spend on education and health; we will use this poverty as the moderate poverty line; and (c) the patrimony poverty line called ''Pobreza de Patrimonio,'' which adds to the ability poverty line those who do not have money left to spend on housing, clothes, and transport.
In 2004, the general law of social development (GLSD) was issued in México and the National Council for Social Policy Evaluation was created (CONEVAL, 2007) . This council absorbed the CTMP functions and the same poverty lines continued to be calculated. Finally, on December 2009, CONEVAL, in accordance with the GLSD changed the income poverty measures to a multidimensional poverty measure that has a unique first measure using the Household Survey of 2008 (CONEVAL, 2009) .
Poverty has been controlled with focalized programs since 1980s. Some of these programs are cash transfer programs to alleviate poverty, improve nutrition and health, and increase basic school attendance, for instance OPORTUNIDADES (2008). 4 Other programs tackle poverty through monetary help for farmers like PROCAMPO, or access to low-priced basic foods, including the DICONSA grocery stores, and fortified milk subsidized by LICONSA, among others. It is expected that these social programs decrease poverty and inequality, as has been shown in Freije et al. (2006) and Behrman, Todd, and Sengupta, (2005) , but in the current analysis, we analyze the changes in poverty and inequality taking into account the effects of changes in the labor market, associated with macroeconomic policies derived from the CGE parameters, such as fiscal revenue directed to social expenditure related to public infrastructure, education, and health (Vos et al., 2008) that increase the demand for workers in those sectors because the size and skill composition of labor is endogenized Díaz 3 and the MDG module (see Figure A1 ) has affects the evolution of the rest of the economy, via the labor market. For instance, from the Mexican Social Account Matrix (Ortega, 2006) and the CGE data set, the CGE obtains the number of current workers according to their skilled level and calculates the number of students that will achieve a higher level of education. It then uses the growth rates to update the labor types, starting at time t (Vos et al., 2008) as in the formula shown below.
Endowment of labor type f for household h in t ¼ nonretired labor from ð previous yearÞ þ entrants t of from graduates at different levels in t À 1 ð Þ þ entrants to f from dropouts at different levels ð Þ þ entrants to f from outside the school system especially 12 year olds ð Þ :
Each labor type is described in next section. We expect the microsimulations to shed some light on how these poverty lines will perform when there are changes in the labor market, which result from changes in macroeconomic policies to achieve the MDGs.
Linkage Between the CGE Model and the Microsimulation Module
The CGE model that was used to calculate the cost and the macroeconomic policies is called MAMS and is described in Vos et al. (2008) . Basically, the CGE is divided in three modules, the first module includes all macroeconomic features of the country using a social accounting matrix and a wide data set that describe the base year economy using about 62 equations and economic relations (see Step 1 Social Science Computer Review 000 (00) of Figure A1 ). The second module is a dynamic model that updates the parameters of the base year (2003) and finds the macroeconomic stability for the parameters from 2003 to 2015 (see Step 2 in Figure A1 ). Then, the third module uses simulations subject to the achievement of the MDGs and calculates how much money and human resources are needed for that purpose, under four financing scenarios (foreign borrowing, foreign donations, domestic borrowing, and taxation; see Step 3 in Figure A1 ). In the case of Mexico, the model found that the best way to finance the MDGs was with a tax policy that allowed the government to increase its tax revenue by 61% using direct taxes (see chap. 16 of Ortega and Székely in Vos et al., 2008) . Finally, the parameters related to the labor market calculated by MAMS should be used to analyze the effects that achieving MDGs will have on income distribution and poverty. This part consists in inserting the CGE parameter into a national survey and that is the goal of the current analysis (see Step 4 in Figure A1 ). The three first steps are solved using the software GAMS, whereas the current work is done in STATA and is available from the author on request.
Database
The base year of the CGE model is 2003, so we use the closest Household's Income and Expenditure Survey (ENIGH), which is 2002. 5 This survey is conducted by the National Institute of Geostatistics and Informatics (INEGI) and is used to feed the microsimulation model. 6 The model identifies the variables in the database using the following notation.
The variable (id) is used to identify the household, which is equivalent to the variable (folio) from the survey ENIGH-2002. ''Household members'' (miembros) is the variable tam_hog from ENIGH-2002 and equals the number of members within the household. Pondera is the ''factor de expansion'' (factor) of the same survey, which refers to the weight of the household in the sample.
To calculate total family income (itf) we used total net income calculated according to the CTMP to calculate the poverty lines. The net total income is calculated from total current income minus any presents or gifts received. The total current income considers monetary and nonmonetary income. Monetary income comes from labor income, self-employment income, cooperatives, rents, and transfers. Nonmonetary income comes from the valuation of auto consumption, payment in goods, received presents in goods, and the estimated rent for the use of housing.
Labor income (ilab) was calculated adding the following types of income: wages and salaries, commissions and tips, payment for extra hours, annual bond, incentives, prizes, holiday payment, utilities, and other monetary labor income including self-employed income and any income from cooperatives or societies.
Poverty Measures
With respect to the calculation of poverty lines (lp_1usd and lp_2usd) in U.S. dollars, we used the exchange rate peso/dollar called FIX, of August 2002, equal to 9.9109 pesos per dollar from the Central Bank of Mexico (Banco de México).
The moderate poverty line corresponds to the national poverty line called ''pobreza de capacidades'' or capability poverty line of 2002 ($ 826.9 pesos a month per capita in urban areas and $588.29 pesos a month per capita in rural areas). The extreme poverty line corresponds to the national poverty line called ''pobreza alimentaria'' or the food poverty line of 2002, which is considered $672.27 pesos a month per capita in urban areas and $494.77 in rural areas (see SEDESOL, 2002) .
Labor Status
Each worker in the sample was assigned a labor status, which was classified according to worker status at the time that the survey was conducted. The status is working, not working, and inactive Díaz 5 and was applied only to those people whose age is in the range 12-65. Working agents are those ones who reported that they were working at the time of the survey and received a payment for their work. 
Economic Sectors
We consider four sectors: agriculture, mining, manufacture, and services.
Microsimulation
By common agreement of the 19 country teams participating in the project and the leaders, the microsimulations were performed according to the methodology used by Ganuza, Paes de Barros, and Vos (2002) . Therefore, the sequence of the changes simulated according to the parameters in the labor market considers that the labor force is divided into j groups according to skill level, which matches the definitions in the CGE model: Lab-n: less than 9 years of schooling (1), Lab-s: between 9 and 12 years of schooling (2; including 9), Lab-t: 12 or more years of schooling (3).
Then, the labor force is divided into k groups according to the economic sector they work in: agriculture, mining, manufacture, or services.
Given a labor market counterfactual, we microsimulate the changes using the household survey (Cicowiez, 2006) . The parameters for simulating the changes of the labor market are defined as a function l ¼ l (P,U,S,W1,W2,M): Social Science Computer Review 000(00) P: labor participation rate for group j U: unemployment rate of group j (skill level) S: employment structure for activity sector W1: remuneration structure W2: average level of remuneration M: skilled structure of the employed labor force.
Effect S: Employment structure for activity sector. We obtained the number of people that change economic sector in the CGE model, taking into account their skill level and yearly changes. This number comes from QF( f,a,tt1; quantity demanded of factor f from activity a) where f is the skill level of workers, a is the economic sector, and tt1 time. If a worker changes economic sector, his labor income is modified. Workers in each sector are sorted by per capita family income and skilled level into deciles and the new average income is computed. Workers that changed sector are allocated to an income decile according to their simulated sector.
To obtain the change rate from one sector to another through time, there are two options. The first consists in obtaining the quantity of workers by sector from all sectors of the CGE model, then group the sectors according to the economic sectors needed in the microsimulation and then calculate the growth rate. The second option consists in obtaining the growth rate directly from the CGE model for all sectors and then averaging all the growth rates for the pooled sectors needed for the microsimulations. We decided to use the first option as we judged it more accurate. Table 3 shows the matrix of growth rates of the labor force by economic sector for each period considered.
Effect W1: Wage structure. We obtained the labor income change for workers according to their skill level from the CGE model (see Table 4 ). All labor income is changed. Then, all incomes are reweighted to preserve the average income of all employed workers. These parameters are obtained from the sum of two variables WF( f,tt1) (economy wide wage [rent] for factor f ) and WFDIST (f,a,tt1; factor wage distortion variable). Effect W2: Average wage. Labor income is multiplied by the average increase in labor income from the CGE model for each period considered. To perform this multiplication, it is necessary to average all incomes by period (see Table 5 ).
Effect M: Change in skill level. We obtain from the CGE, the change rate from one skilled level to another by sector. The parameters come from the variable QF( f,a,tt1; quantity demanded of factor f from activity a). This change matrix is the transpose matrix of effect s (see Table 4 ).
In this way, we obtain the database of agents from the household survey. Using the rates described in Tables 3-5 , we model some effects of Ganuza et al. (2002) , such that every participating worker is allocated a random number in the database. Next, workers are sorted by economic sector and skill level, and then workers are assigned income according to the new l* and can be employed or unemployed. If they became unemployed, their income is set to 0. We randomly decided which agents should change using the rates.
To simulate a change in the wage (effect W1), labor income is multiplied by a factor coming from the CGE model within each category, keeping fixed the overall labor income. To simulate a change in average wage (effect W2), all labor incomes are multiplied according to the general average wage. With the new labor income, the poverty line is updated. Simulations are also made for workers that change sectors (effect S). This random process is repeated about 100 times to calculate confidence intervals, and every time a new labor income distribution is generated, and the poverty line updated. This process is performed from 2003 to 2015. One disadvantage, as clarified in Cicowiez, (2006) , is that we assume no population change over time.
The poverty lines are updated using the following formula for income (Cicowiez, 2006) : Table 6 shows two examples of microsimulation, one that decreases unemployment rate and a second one that increases it. In both examples, we keep a population of 100 agents whose job status can change from unemployed to employed and vice versa.
Results
The effects could be analyzed in an isolated or cumulative manner; we prefer to do it cumulatively. Figures 3 and 4 present the cumulative results of labor market effects on poverty. The increase in the average labor income (effect W2) makes the poverty goal of MDGs reachable by 2015, where reaching this goal means that only 2.1% of Mexican population will live below the $1 PPP poverty line by 2015. The changes in the economic structure of the labor force (effect S) and in the labor income (effect W1) by sector will also reduce poverty. The former is due to the fact that workers from low-wage sectors like agriculture are moving to high-wage sectors like manufactures. For the official national poverty lines, like ''alimentaria,'' it is necessary to keep wages up to reach the 2015 goal. The poverty level is not changed by the sector effect but it changes modestly with the wage effect.
The Gini of labor income shows that the effect of the skill level (M effect) increases inequality and that the wage effect (W2) decreases it (see Figure 5 ). We can conclude that if unemployment (U) is reduced and workers are allowed to move to sectors that pay more, then inequality may be reduced.
These results imply that if Mexico grow by 5% annually and increase social expenditure by 61% from 2003 to 2015, not only will the child mortality, maternal mortality, water, and sanitation goals be achieved but also poverty goal. Therefore, México needs to increase its fiscal revenue to be able to meet the MDGs as it is the most effective macroeconomic policy that the CGE model found and that is compatible with poverty and inequality reduction. 
